Contribution of mitochondrial proton leak to skeletal muscle respiration and to standard metabolic rate.
We have tested the hypothesis that the leak of protons across the mitochondrial inner membrane (proton leak) is a significant contributor to standard metabolic rate (SMR). We found that proton leak accounts for around one-half of the resting respiration rate of perfused rat skeletal muscle. Proton leak is known to make a significant (26%) contribution to the resting respiration rate of isolated rat hepatocytes (M. D. Brand, L.-F. Chien, E. K. Ainscow, D. F. S. Rolfe, and R. K. Porter. Biochim. Biophys. Acta 1187: 132-139, 1994). If the importance of proton leak in these isolated and perfused systems is similar to its importance in vivo, then using literature values for the contribution of liver and skeletal muscle to SMR, we can calculate that proton leak in liver and skeletal muscle alone accounts for 11-26% (mean 20%) of the SMR of the rat. If proton leak activity in the other tissues of the rat is similar to that in liver cells, then the contribution of proton leak to rat SMR would be 16-31% (mean 25%).